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PROGCESSING OF ALUMINA BY-PRODUCTS IN HUNGARY

T (Lecture delivered at the 1951 Annual Congress of Chemists
by Sandor Dunay, Chemical Fagineer) -

The most important component of bauxite is 0., which constitutes 50
to 60 percent of the ore, followed quantitatively y3Fe203, 810,, and '.l'102.

Analysis of bauxite mined at Gant yielded the following data:
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Percent
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0.05 0.09
0.005 0.012
0.004 0.007
- 0.001
- 0.002
0.01 0.02
0.00 0.01
0.1 0.2
0.2 0.5
1} . 19

The F contert of Hhagarian bauxite is in general about 0.1 psrcent.

The compousds which form bauxite may be divided into tnree groups accord-

ing to the Bayer process,

The first group if formed of substances which con-

tain nitrate salts sclubi: in caustic soda solutionj the second group comsists
of substances whish are ot aolubie in the solution; and the third group .s
goluble at the %ime of eatraction, but becomes insoluble when dilvied.

Quantitatively the mos% Lloportant by-product is red mud. The liquid
portion of red mwl separated by Kelly filters is about 50 percemt., It iz not
posalble to wash the sodtum oluwminate out from the red mud completely, because

vhen the electrolyte

» ramoved it turns lnto an unfilterable colleid, For

this reagon red mud alvayr reteins the components of the aluminate golutionm,

althouwgh in tiny quantit.=s.

The composition of red mud varies by bauxite and by factory. The follow-

ing composition is tyrical:

Content

"
. Percent
rrom To
6 9
3 7
Lo 55
16 22
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- 0.9
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Percent
Content From To
Total Ka.20 7 10
nao . 6 8
Miscellaneous 1 2

Red mud is composea substantially of compounds that are. not soluble in
caustic soda solution. If we concentrate on the most vulnerable aspect of the
Bayer method, that is, the loss of sodium, then we must examine in detail the
sodium 20mpounds which, forming at the time of extraction, remain {msoluble in
aqueouvs sodium hydroxide.

According to the literature, at the time of extraction or at the time of
settling, two compounls are formed which cavee loss of soda: natrolite (sodium
aluminum hydrosilicatu) and sodium metatitenate.

The formation of natrolite is connected with the 510 content of beuxite
an® causes loss of botd sodium oxide and aluminum oxide., According to Belyayev
(1), each percent of £i0, per ton of bauxite causes 6.5 kilograms of NaOH and
8.5 kllograms of AL;0; t6 pass into the red mud.

To make these figures more clear, assume that 250,000 tons of bauxite are
used annually to obtain 100,000 tons of alumina. If the 510, content of the
bauxite averages 3 percent, then according to Belyayev's data about 6,3C0 tons
of A1203 and 3,000 tons of NaOH pass into the red mud every year.

The findings for tie composition of natrolite vary, due presumably to the
fact that we 40 not get satrolite of the same compositica from different bauxite
ores and by different technological processes. The same hauxite and the same
process yield a sodium tluminate liquor with a constant s102 content.

The behavior of dirsolved silica in aluminate liquor has been investigated
by the Soviet scientist M. G. leiteisen,(2) According to his findings, a dis-
solved 510, concentraticy belongs to every sodium aluminate conceatration.
When he ineremsed the quiatity of the dissolved 510, he obtaiped natrolite
until the aluminate-silija relationship became balanced. The constant value
of the balance at & temptrature of T0 degrees centigrade was, he found, 2,000
to 2,100 if he measured she concentration in grams per liter.” If the free
Na.ao content in the aluminate solution vas high, then the balance showed &
variation from the above value, because the solubility of 510, ves greatly
increased. We car. cleariy see the danger of economic loss resulting from the
Bayer process in the silica content of bauxite.

The other .omponent of bauxite which decreases the soda content is 'MOZ,
which is preses: in the ‘orm of anatase. (3)

Accordisz to Belysyev, T10, passes into the red mud in the form of Fas0.
2 Ti0p . E?(“ and each percent of Ti0, content in a ton of bauxite causes & loss
of 5.04 kijsgrams of NaOk. In bauxite containing an average of 2.5 percent
T10, there is a loas of 3;150 tons of NaOH processing 100,000 tons of alumina.

In ‘he ecourse of our investigation of red mui it became possible to 1solate
a pew cfmpound. In one of our alumina plants we were able, by using a 0.2-milli-
meter sifter; to separate about 5 percent dust matter from the total dry sub-
stancr, despite the fact that the bauxite had been ground to flour fineness
“efor: extraction. We washed thoroughly the part that hed been separated and

/
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dried {t st 105 degrees cenu;rade. We saw that the greater part of the suba
stance was red-.colored grit mixed with alumina-hydrate flekes. To separate
the two substances we reduced the iron by the use of 1lluminating gas at a
temperature of 450 %o 500 degrees centigrede and made it magnetic, a quality
wvhich it retained e¢ven after reoxidation at a temperature of 400 to 500 degrees
centigrade. The part isolated by magnetism had the following composition:

5 Feaoj. 1 '1‘10‘, .1 Ale°z'

Over a period of tiie ve exemined addi‘ional samples from this factory
and established a comstant composition for the dust, which we named Dorr dust.
The Dorr dust which we cbtained in a similar mannmer from the red mud of another
alumina factory yielded by analysis the following composition: 8 Fe203 RN PO
1 Ti0p . 1 810, 23

It is nc-tavorﬁhy that aside from a tiny amount of impurity, we found no
llaeo in thz Dorr dust, vhich throws doubt on the theory that thn T10, content
of bauxice passes into the red mud in the form cf Na Ti04 or Naxﬂ’iog or 2 ua?o .
5 T47p. 5 Hp0. Accurding to this theory the loss of sodfum dus to the TiQ,
crutent of bawxite is but partly valid. -

On the vasis of what has been said ve may indicate the composition of red
mad as follows: Red mui contains the substances that did not dissolve in the
caustic ande sclutinp. incleding the Aly03 which remaine: .mdiissolved, patroliite,
sodiuwm hydrometatitenste, the compounds téat form Dorr dust, and a tiny amounmt
O Buu.uw a.uminate liquor. together with its impurities.

If ve examine the substances in red mud from the viewpcirt of their economis
value, then we find that its TL05, Aly03, and Nas0 content iz very important;
in addilion, the good-quality raw iron Which may be cbtained from the red mud
should not bde neglected, especially in countries deficiemt in iron ore. Finally,
the chrorium, vasnadium, and rare metal content of red muA are valuable if they
ctn be extracted economically.

We came to the surp;rising result that the value of the substances iw red
mud approaches, or perhaps evep exceeds, the value of the alumina ¢o which the
red mud belongs. This finding 1s valid for ail bauxitee which can be axtracved
ecoaomically by the Bayer process. In the case of low-grade tauxites the ad.
vantage increases.

At the congress <f the Hungarian National Mining and Metaliurgical Associ-
ation, heid 9 .. 1i December 1949, Dr Bela Zanyi gave a detailed ascount of the
Processes suggested for the wse of red mud.(4)

If we examine the valve of the compounds that form red mud, ‘I‘io? ig first,
followed by A1,0., Na,0, and flnally Fes0,. To illustrate the values, let us
place the value éf Ti0, at 100; in that case A120? is 35 and Naao i5 23. Om
the other nand, the ircnm that msy be obtained from ¥2,0, 15 of Very small value.
Clearly, the primary aim of the investigations was to ob: in titanjum compovads.

Without attempting to be complete, let us examine several types of methcds
suggested for processing red moed.

The greaver part {50 to 60 pereent) of the Na, 0 content of red mud can be
separated by the methods based on H. C, Petfer's pdtent (5), which replace the
Na?_o of red mud by Ca0. The d!sadvantage of this process is that the ”3393

econtained in the red mud is lost and the Cad contenmts of this so-caller " lmed™
red med rises to about 20 percent. .

P P
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In Hungary, increasing use of limed red mud can be expected until a newer,
more modern method can be found. Our metallurgists, in any event, can count
for a long time only on limed red mud,

Recovery of Nazo and Al§g3 is the aim of those processes by which the red
mud ia ghrunk or dissolved t ough the use of anhydrous soda. About 75 percent
of the 0. content is obiained in the form of NaAlOp. By this process a great
deal of s 1§ca gets into the solution and must be separated subsequently. The
recondary red mal which is obtained resembles the red mud nbtained by the
pyrogenic method; consequently, it can bind hydrogen disulfide, that is, it can
be used as s gag-purifying agent. Besides, due to its high iron oxide content,
it 1s good metellurgical raw material and T1i05 can be cbtained from the slag
that forms at the time of its refinement into iron.

A large number of investigators have dealt with the problem of removing
8ilica from the godium aluminate liquor. According to the methods of Muller,
Yakovkin, and Penyakov (6}, the aluminate liguor 1s freed from ita 510, :ontent
in an auvtoclave,

G. ¥, Labutin and 5. G, Koltypin (7) also perform the process in mutoclaves
at 150-155 degrees under a pressure of 3.5 to 3.7 atmospheres,

According to Esiyayev (8), the silica can be removed from the aluminate
liquor by steady heatirg, or by boiling *ith lime water in slightly concentra:ed
solutions, when Cal . A1203 . 2 5102 .o nao is formed.

M. M. Lobods (9; adds lime to the aluminate solution and removes the silica
in an autoclave at 150 degrees centigrade. A. P. Snoiko (10) treats the alumiiate
solution with lime salts at low pressure at 95 to 101 degrees centigrade to caime
precipitation of the silica,

Aczording to the patent of Zanoikov {11}, the re® mud is steeped in caustic
soda sclutioa with Ne2c03 ard €a0 and the filtra.. {s cleare4 of silita with
Ca0.

Metheds for obtuining Ti0s may be divided imto five Broups:

1. The red mud i 1issolved and the salts are produced in different forms.
From the resulting salit _eficient solution metatitanic acid is obtained by
bydrolysis. (12} The dissolution o7 red mud can be carried ocut so that the irom
and titanlum compowads remadn.f(13)

2. The red mud 45 reduced and the spongy iron obtained i{s separated by
Allute a:ids or iroa chloride, leaving a titanium-rich substance. [SLY

3. The iron is erxtracted from the red mud and the titariwm-rish slag 1s
prozessed Iinto “itavium &loxide. (15)

k. The Properly prepared red mud is chlorinated under reduction, e.g., by
sulfidicing, acd the titanium {3 separated in the form uf Tiilu.(lG)

5. By treating the red md with sulfur d’oxide the bulk of “h. iron is

s

separated; by this prceess the T10- content of the reeidue is increased.(17)
These proposals (with the exception of b} aim at the increase of the 710,

content; the subsequent extractior of Ti0, takes place generally with sulfuric
acid.

-5«
RESTRICTED

- - . J T e B )
: CIA-RDP80-00809A000700070356-8




Sanitized Copy Approved for Release 2011/08/19 : CIA-RDP80-00809A000700070356-8

ssmionn ] STAT

The processing of red mud is included in the program of the Metal Research
Inatitute, Suecegsful solution of this problem would lower the cost of alumina
and enable ‘is to obtain materiels which up to nov have had to be imported.

It was clear to us that the problem of proceasing red mud had to be solved
by the gradual extraction of the component parte without the aid of diluting
compownds. The results of our inveatigations are as follows:

Breaking up the natrolite conmtent of red mud by thermic treatment and using
a d1lute lye, 50 to 60 percent of the Na 0 and A1203 content is separated.

If unwashable red mud is processed, then the temperature used in the thermic
treatment is much lower. In this case part of the 510, remains in the extracting
w~ “golution in & diszolved state, and comsequently it is necessary to take steps
to remove it, This =an be done by use of the prodesgses aiready described for
che removal of silica.

By our method .- espesially in the processing of fresh mud -- a 3iscondary
rea mud ‘s obtalned which has an iron content of 65 to 70 persent; its Tila
content, ranges up to 1C percent.

If the secondary red mud (wb’ h may now be regarded as titarium-bearing
iron ore) ie refined inte iron, we obtain in addition to high-guality iron a
slag vith a T10, content of between 20 and 22 percent., When slag-forming ma~
terials are used in the slag, the Tio2 content increases to 14.16 percent.

The further prie:sing of our titanium-rich slag takes rlace with sulfuric
actd, apd from the 5.iatlon metatitanic acid and uitimately 710, can te praduced.

Our method is =ov being applied in medium-sized plante. As long as our
laboratory results are not tcsted under operationel :onditions and the production
of enricked red mud 15 oot undertaken on a large acale, owr metalluragista can
count only on limed red mud,

From the liguor. thickened by heating, salts are obtsined ~hich ars cailwd
venadium mv, rbosphate aud. suifate wud, and lixivial salts.

Tne analyeis of ¢—y vapnszdium mudl yielded the fcllowing dada:

Persent

Content From To
Aln04 1.5 6.5
8102 0.01 0.08
F°203 0.02 0.9
¥l 0.3 7.3
Polg 0.7% 8.75
M?_o3 0.03 0.8
Cl 0.1 0.k
50y, 8.0 20.0
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Contsnt From To
003 10.0 15.¢
Nas0 50.0 55.0
c 0.3 0.5
F 4.0 6.5
390 removable at
< 600 degrees e
centigrade hoy 2.5 3.0

Ruagerisn piieptists have lealt sueresafully with the s-oblems of pro-
sn3sing vepadiam mel. (38, 19; The methods are besed on two jrireiples.

According to on: prinsiple the vanadium compoun?s sre separated from the
water solution in 8 furm that does not readily dissolve, and this eariched
gubstapce 1s frrocessed. By she other principle, the enriched substance aud
subsequently vanadium compounds are obtained by gseparating cther oompounds
from the vanadium mud,

The methed used by the Metel Research Institute, as {0 the case of red
mud, i5 baaed on gradual separation.

Tirat we remove from the water sclutlon all substanzes, first of all
A1,0, and F.O., which would reduse the purenass »f the vanadiun that 1s ob-
talndd as a”final product. Thess are removed by saturation with carbonic acid.
e precipitate contains AZ.Cy bound in pert to PoOc and in part in the form
of & somplex fluorids, The“ITusride content of the’presipitate is sbout 15

percent. If the vanadiun pad 2ontalns a greater amoint ¢f Palcy LU unparation
in the form of aluminum phcaphate iz effected by adding aluminéte ceustic soda
soluticn.

The sclution flltered from the pracipitate that zesulted from the carbontic
actd 18 alenilled and <ts sodium sulfate miature 13 crystallizsd., Ihe mixture
of salte ottained in this mamner is used in glass fastories. From ithe mother
liguer filtrated from the eodinn sulfate we separate ammcnium metavanadate by
the addition of ammonium chioride, The liquor goes back into use, 2nd hence
shere is no loss of vanadivm &t any point. Our method can be carried out in
ordinary iron =2quipment. Th2 ammonlum metavanaiate cen be trassformed (nto
V205 wiizh can be zead 13 the production of ferrovanadium aad for chemical
purroaes. {19)

The wansdivm-bearing s-dium.-fluo-phospho-vanadate ie easiiy soludle in het
water {but not in ¢cld; and in causiic soda solution. Therefore, in the sourse
of the alumina production 1t may seperate at every phasc where +he caustic soda
golution coolu.

In the Dorr vessels the aluminate liguor 1s ¢till boiling and scparation
does not take place. I3 the mixing regsels the aluminate liguor nonls tn a
considerable degree and the crystals of the vanadium compound appeer as deposlis.
The deposits removed from the sides of the mixing vessel contain, in addition
to 70 percent of aluminum bydroxide, 30 percent of water soluble crystals,
which are for the most part a mixture of vanedium compounds, s.diun sulfate,

and ecds.
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The processing of these deposits is done most expediently by removing the
water soluble parts with boiling hot water, the solution being prccessed like
vansdium mud; the solid parts, which are almost pure aluminum hydroxide, are
returned to alumina produstion.

In the pipes and on the walls of the hydroseparator used for precipitating
the aluminum hydroxide we found large, octehedral crystals which we named
hydroseparator erysials, They comsist of sodium-fluo-phosphc-vansdate. They

.t} are procegsed like vanadium mud,

In +ime, hard deposits form on the sides of the Dorr vessels. These zre
named Dorr elate, Its rain bulk is crystalline sodium aluminum hydrosilicate
wuooh red mud impurlties. Mixed with red mud, it can be processed. The quantity
of Dorr slate is insignificant.
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SOMMYNTO

A, “orment by Mrs Andras Nagy, Ph. D.

The lecturer's investigations and findings concerning Dorr dust are ine
teresting. However, the analysis of Dorr dust before reduction 1s lacking,
as 1s 3 detalled ana'vsis of Dorr dust after magnetization.
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Tre lecturer assumes the formation of & new soda-frec zompound. My own
thoughts -- btased on the findings of Lyubimov, & Stalin-Prize-winning geologist --
are different. Aeccording to Lyubimov, iron was found {n boehmite or hydrar-
gillite crystals. This vis established through many experiments, because in
the disseolution of bauxite with hydrochloric acid this fron cannot be separated
without destroy:ing the eptire structure of the lattice. The presence of this
iron in the crystals i characteristic of certaia bauxite typsze.

One can assume & eimilar phenomenon ln the formation of Dorr dust, with
the difference that, in the crystals of the iron compound, alumina irs formed
vhizh is not dissolwed at the time of extraction, i.e., always has the same
constituents, That is why the same bauxite and the same technological methods
of produsticn always yield dust with identical content.

Iv would be inbterestiung to know the iron content of Dorr dust prior to

" reduvstion. Our laboratory has carried out experiments on the i{.on content ia
Py bauslte mined at Iszka and found 1t to be 0.23 percent Fed. It is possible
- that the irom content has zoneidereble influence on the fact that the com-

position of Dorr dust varics.

In 194, Dr Yorayei was studying in our laboratories the speed of sedi-~
mentation of red mud from different kinds of bawmite. It was found that after
extraction conducted in w reducing atmosphere the red mud settled almost as
well as with the use of hardening substances. In the light of Dunay's experi-
ments, I ehcuid consider it very interesting to know the dets!lled zompositlon
of reduced red mud in comiestion with the formation of Dlorr dust.

Some time ago, w2 ronducted experiments n our lsbhoreteries om the use of
Payer red mud as a gar-purifying agent. According to :wur -xperiments, ebsorbing
capacity vag greatly increased by the addition of 2 tc § percent NaCl to the
mixture befors condensation by sodium.

In comnection with the piozessing of red muwd, the expleitation of its
chrome centent, of whkish the lecturer 144 not speak, ney also be mentioned.
On an average there 1s 9,07 percent of chromium oxide ie bauxits which after
extractior (nereases & sbout &,2 percent in the reé mud. Tt would be .,
slgaificant gain for our matlionel economy if our researzh {nscitutes were to
solve the problem of »@tuining whis chromiuw for cu- industry.

The experiments in concextion with the traces of rare and radiosctive
elemen’s found .p bauxite are also interesiing. When bauxite is processed,
these elemerts ‘hafrzivm and gallium) must become ensithed, Where can they be
Poundi According to Soviet scientists, gallium is soluble in vaustic soda
Bolution ae Ga{'.)ﬂ)3 and forms deposits on the pipes beride aluminum hydroxide.

The salvesging 3¢ the valusble substances of vansdium av ~an be regerded,
as Dupay ssii, ag one of vur solved problems. Berides the suwenessful experi-
’ ments of the Metal Researsh Institute, otner inctltute and tacsory laboratories

have succeasfuily crupleted such experiments. We cua gay thet there are now
five methods €or proseesing vanadium mud, each of whooh can be uwsed industrially.

’ ' T should like tc relate Yriefly “he principle: of the Maszobal (Magyer-

) Szovjet Beuxit K.T., Hungarian-Soviet Pauxite Zerporation) laboratory method.
It wes our principle 0 work with the richest materials in vanadium mud and
consequently te earich the posrer vanadium muds. We suscecded and obtalned
eryetals which had a V,_.'05 content of approximately 10 percent. Only one per-
ment of the vanadium rémain2d in the mother ligror which could be used severa.
times again, and the other substances (sodium carbonate, sciium suifate, ete,)
were geparated thereafter.
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The ajvantage of our method, as well as that of the Meial Resesrch Institute,
13 that we can employ leaching, i.e., iron equipment. In contrest to the lime
methods, w: do not get a lime mass which is difficult to filter, and in contrast
to the acid methods, strong formation of bubbles, which is always undesirable
in a plant, {s avouided.

. Comment by Peter VaJk

At the meeting of the Fungarian Academy of S:ziences last year, Gyorgy

N Osztrovski pointed out the importance of extracting the mtdder substances from
) domeastic rav materials. The Hungarian Arademy of Sciences, recognizing the
importance of this endeavor, set up a number of subcommittees to solve the
provlems of bauxite processing, It placed a great deal of emphagsis on the
by-products of alumina produstiom, particularly on the extraction of titanium
and vanadiwm. The committee which dealt with this problem evalueted the
various scientific resuite from the viewpoint of ex0nomy. An e«ceptionally
interesting method was worked ocut by Imre Veres, and spe:ial mention should
be given to the Barta-Kutaz.Tetetleni method. The value of the latter method
is that it was worked out and iatroduzed in a very short period of time, 4s
a resnmlt, vwe have been producing vanadiuvm oxide for severel zonths novw in

Hungary.

~  fScmment by Dr Istwan Falint

It 15 well thst the Mstal Research Imatitute is comlueting resesrah on
the processing of red mud in the fields most significapt to our ecoromy -- the
salvaging of sodium and aluminum hydroxides,

The process which has b2en suggested by the Metal Research Tnstitute hag
the advantage over the one ncw being used i{n one of our alimina plants thas
not only the sodium hydroxide 1 it also 50.60 percent of the alumimum hydroxide
can b2 reclaimed,

The formation of Drrr dust is good news, because it shows {hat the harmul
capaclty of titanivm dioxide to reduce the scdium hydroxide conzerniration is
not as great as irdicated in foreign sclentific :itaratyoc,

It 13 worth mentioning that I noticed a Phenomenon similar €0 that of the
formation of Dorr dust during the conduct of experiments with vanadivm salts
mined at Ajka, A certain percentage of the inscluble parts of vensdium salts,
dried at 100 degrees centigrade and ground to flour finenese, gathers at the
time of dissolution in water and forme small pebble-like particles, This
subatance does not contain vanadium a0r, according o my experiments, sodium.

The lecturer gives twc groups of methods for rroceselng vanadium salts:
those which separatc the vanadium, and those which separate mostly the asrompany-
ing substances,

In the first group he doss not Aifferentiate detween the metheds which
freparate vanadiwnm or vanalate in a neutral, acid, or caustis soda solution,

In foreign patent literature ve are familiar with many methods for the use of
acid, reutral; <r 8 pH solutione. Ifows-ver, Hungarian scientists -o myself the
first -~ laid the foundation of the produetion of vanedate Trom gcd {mm hydroxide
liquor,

I saw possibilitlies in two compounds for separating venadium as venedate
in caustic sola solutions above a pH of 10, One was caleium vanadate and the
other lead vanadate. Calcium vanadates are scluble or insoluble. Metavanadate
dissolves well,_orthovanadate not so well, I found that a vanadate with the
formuls 5 Ca0, v205 dlssolves least readily.
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By the production of sodium vanadate with the soda solution and the intro-
duction of carbonic acid the production is complete, but the solution contains
some sodium phosphate.

My own findings are not known in foreign literatur:, namely:

The separation of calcium vanadate by lye solutions takes a iong time,
even +hen the solutions are heated %o the bolling point.

The vanadium content of the precipitate which contains basic calcium
vanadate can be dissolved by the introduction of carbonic acid.

The vanedium content of the pr.cipitate can be dissolved by sulfurie acid.
By the admixture of calcium carbonate, all impurities can be separated from
this solution, while the calcium vanadate remains in the solution.

The :alcium vanadete produced by the introduction of carbonic acid contains
prectically no impurities, but the extraction of the vanadate is poor.

Extraction i1r complete in the case of sodium vanadate produced by soda
solution and the Introduction of carbonic acid; however, the solution also con=-
tains a small amount of sodium phosphate.

The calcium vanedate obtained by the neutralization of the sulfuric acide
varadium solutlon ie pure, but impurities that may be present {particularly
aluminum) precipitate part of the vanadium and spoli the yield. The pure
ealeivm vanadate is apparently adequate for metallurgical material, or various
vanadium componnds can be produced from it.

On ths basis of the above observations I recommend the following method
for processing vanadium salts if we wish to get a caustic soda solution as &
hy-product::

We dissolve the vacadivm eelts in as much water as 1is needed so that after
adding alkali ve achieve the desired comcentrasicn of caustic sode solution.
wxu: this we mix an equal amount of cauvstic soda solutiioxn formed by preceding
afdition of aliali. After cooling we mix it wit lime weter for ebout one hour.
The calcivm vanadate doess not separate with the mixizg, but the elurinum does 8o
entirely, and the grester part of the phosphate also does not sc in the form of
calcium 3alts, Thereafter, the material is subjected to boiling alksli for a
fairly long time, the calcium vanadate separates and a caustic soda solution of
equal cc-noer.trau-.n iz formed. Half of this ie placed irto a nev portion of
vanadjum salts, and zo on. The calcium vanadate that separstes =2lso conteins
caleivwm carbemate and cal<lum phosphate. From this we car obtain absolutely purc
caleium venedate in the form of calcium metavenedate solution by disolving with
sulfuric acid and neutralizing with calcium carbonate,

In connection with my further research on varadates I made the hitherto
wnknown observation that lead vanadate within certein p¥ limits is practically
ingoluble, while the vanadium-lead salts are soluble. This finding gives &
means for such beiier separation of vanadiuvm thaz the caleivm vanadate method.

The further processing of lead vanadate may vary, depending on what kind
0?2 vapadium compound ve desire and what meens we choose for the regeperation
of the lead compounds used in the separation. For the separation of vapadium
from the solutior. and the regeneration of lead compounds I offer the following
method:

We add lead sulfate to the vanadium salt solution and after about one
hour's heating and mixing we filter the lend vanadate from the rest of the
solution. We dissolve the lead vanadate in ebout 15 percent cold nitric acid.
With sulfuric acid we corvert the lead nitrate in the solution into insoluble

lead sulfate, which we separate by filtration.
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The nitric acid, or to be more precise the vansdium pentoxide, separates
after distillation in eryatal form. After complete boiling down or filtration
the vanadium pentoxide can be isolatead,

; The vanadium cew be gseparated by lead vanadate from more condensed solutions.
If we went to obtain a caustic soda solution from the remaining solution, then

’ about a l0-percent caustic sola solution is obtainable instead of the L-percent

H solution obteined by the celeiur vanadate method. The lead vanadate method is

i eapecially useful if we want to use other vansdium selts for che production of

] trisalte, E

00070356-8

Sanitized Copy Approved for Release 2011/08/19 : CIA-RDP80-00809A0007



